Two new actinidine-type monoterpene alkaloids, delavayines B (1) and C (2), were isolated from the MeOH extract of the aerial parts of Incarvillea delavayi, a close species of which, I. sinensis, is used as an analgesic for rheumatic pain in China, and the structures have been elucidated on the basis of spectroscopic evidence.
including incarvillateine, which showed antinociceptive and anti-inflammatory activity. 6, 7) Subsequently, we obtained a related antinociceptive monoterpene alkaloid from Incarvillea delavayi Bureau & Franchet. 8) Here, we report the isolation and structure determination of two additional new actinidinetype monoterpene alkaloids, delavayines B (1) and C (2) from I. delavayi.
The isolation of the monoterpene alkaloids 1 and 2 was performed by extracting the dried aerial parts of I. delavayi with MeOH, followed by fractionation of the crude extract by a variety of column chromatographic procedures (Diaion HP-20, Chromatorex and Si gel) to afford 1 (0.00080%, dry weight) and 2 (0.0011%, dry wt (Fig. 1) . Therefore, the structure of delavayine B was established as 1, although the configurations at C-8, 8Ј were not determined. The MS and NMR data indicated that 1 was isolated as a zwitterion, as shown. . These signals were assignable to a g-substituted butyrate moiety. The HMBC spectrum showed correlations between the H-4Ј and C-1, C-3, C-3Ј and C-2Ј signals; thus, the location of the butyrate side chain was assigned to N-2. Therefore, the structure of 2 was established, although again the stereochemistry at C-8 was not determined.
Investigation of the potential pharmacological activity of these compounds in now progress.
Experimental
General Procedures Optical rotations were taken with a JASCO DIP-360 polarimeter. The 1 H-and 13 C-NMR were recorded in pyridine-d 5 solution on JEOL JNM-GX-400 and JEOL a-500 spectrometers, and chemical shifts are given on a d (ppm) scale with tetramethylsilane (TMS) as an internal standard.
13
C-NMR assignments were determined from HMQC and HMBC spectra. FAB-MS and HR-FAB-MS were recorded on a JEOL DX-303HF mass spectrometer. Column chromatography was carried out on silica gel 60 (spherical, 40-100 mesh, Kanto Chemicals), Chromatorex Chromatography Silica gel (DM-1020, 100-200 mesh, FUJI Silylia) and Diaion HP-20 (Mitsubishi Chemicals). TLC was performed on precoated Kieselgel 60 F 254 (0.2 mm, Merck), and spots and bands were viewed by UV light (254 and 366 nm). TLC solvent system was CHCl 3 -MeOH-H 2 O (7 : 3 : 0.5).
Plant Material The bulbs of Incarvillea delavayi Bureau & Franchet (Bignoniaceae) were purchased from Heiwa-en Ltd., Tenri, Japan. The plants were grown at the Botanical Garden of the Faculty of Pharmaceutical Sciences, Kumamoto University, and collected in June 1998. A voucher specimen is kept at the same garden.
Extraction and Separation Dried aerial parts of Incarvillea delavayi (1.5 kg) were extracted with MeOH at room temperature. The MeOH extract was concentrated under reduced pressure to a syrup (yield 128 g), and was partitioned with 80% MeOH (MeOH-H 2 O 8 : 2) and n-hexane. The 80% MeOH-sol. part was repeatedly chromatographed over Diaion HP-20 column with H 2 O-MeOH (10 : 0-0 : 10), silica gel column with CHCl 3 - 1H, s, H-1), 8.48 (1H, s, H-3) . 
